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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the 
occurrences of cracks, even under a thermal cycle 
condition by forming a roughing layer, at least on a side 
of a conductor circuit provided on a board or at least on 
a land side of a through-hole. 

SOLUTION: A roughing layer 1 1 is provided on an entire 
surface of an inner layer conductor circuit 4 and a 
through-hole 9. A resin filler 10 is charged in a gap 
between the circuits 4 or the hole 9, temporarily cured. 
A surface of an inner layer copper pattern 4 and a land 
surface of the hole 9 are polished, so that no filer 10 
remains and is heat-treated to completely cure the filler 
1 0. Then, the layer (convex-concave layer) 1 1 made of 
Cu-Ni-P alloy is formed on the supper surfaces of the 
exposed circuit 4 and the land of the hole 9. Further, an 
Sn layer is formed on the surface. Thus, the occurrence 
of a crack is suppressed, even under thermal cycle 
conditions. 
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;p-4-^-;i^<7>^-^ < t, 7 y )'mmi>zm^tim^^ti 

[ if 3< If 3 ] BuiE^#;[HlSS<7)±ffl^) h V ^{imffix/u- 

-r -^is^ 1 ^fvTJi 2 t,ztm(r>^my'v y hmm 

wisffS>^if ^11 1 ~3ov^-m*- 1 i,zim(D^my'v 

^jt^im^^mhi^^imit-mTtum^zx o^^^s^x 
:^>:iy]i5«t^) §it*j» 1 -4cov^-m*^ 1 tcieao^Ji 

[000 1 ] 

izmL. mz, t-M>--f ^/NiiftTicfcv^T, mmi>z 
m^mi,zmifx^±-t^ ^ ^ -y ^ . is j; 

coo 02] 

ifA> ^> , V ^ h'/p H r -y s $ 

TV^I.« ic^f;PKr-yr^iiEII*K{±. ^;t{f!tf^ 
¥4 - 55555 -f-i^fBt^^§^lTV^^ i o^lfmiZ^ 0 

•hmyemm-ti>zt^zxD. yUT^^-/ummnz:^-t 

mm^:m^mmzx^'imi>zxmfitLrz(^-h. -eoa-ft 

mizub-y-^u-jxhtrmf. ^co'ik. ly'Jxhim^^ 
^f'zmmM^'o^imLXf'^4 T^^~)v . mwmn^m 

Ji^b L/C b'/P KT -y T^«EIIS«**^# 'otl-S. . 
[0003] Z<r)i: 3 KT 'y r^SlE^a^tlfc 

36. -e<o3?«ciHii&itit{i:[wia5 **^-r-&. * 



fz, mm\>zm^^fihm^cr,j^4 TTt^-Mzi^m^t^^ 

[0 004] ^tih^mu (s^) It. ^cr)±mizm^ 
^ti^mm^umizh^c7)tt hu-x^tLhfzn^. 

timz, z(Dj:d^j:mmi. m.=F^shimmLfz^iz 
mmT-B:t^^omm^3\^mz^i^Mt^j:-ofz. 

[0005] tfz. bVU H T -y 7° ^SlSlftS^cOKitX 

jmmn(Dm^i,z'^fzK). luiss^teo^wi. 
^js<r)m^iz±^<mm^tit. ^cotzib, mmi^mt 
m<r>m^ti^=iTmmizmffzmi^mmmz^ t h laaj^ 

m^. 'm^^^^-M\.z■th;lti}'^x'^-r. j^^r^t^- 

fz. 

[ 0 0 0 6 ] .r <7)j; 3 tcmm^mmx'^ hnmt tx . 
mm^ytm Lfz^my v y hm^wLimm Lfz ( mmw- 

9-78-f-#Hl) . 
[0007] 

;^-;^-;H^^;:^« LXn^tih hVP KT -y r^JlTU 

miz]^ifxmmjTmzi^y'y:^f}i%^-t^^ ^lt, -e 

i^li^KLfz, 

[0008] ^wMii. m3^imi}mt^±smmim 

m-t^fzMz^^tifzi:><r)Th^ . -eoiWti, b-h 
V y hMmm^^-thz tizh^. 

[0009] 

EJS& b ^cMm^ k co^ma X t/x;P-*-;Pco yy]^b 

^mmmt <^^m<r)mmti^-^yt-^T^ hfzi!b\,z. b - h 

JC^tit;: cfc 0 ^ ^ -y ^ tfi^\^h^ t L/s . 
[0010] *I%BJ{±. c:c7)i ^ ^^l.i:«-^v^T=5r$ 
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m^Lfzik. ^cr>mLtizmmfmtibmi^Mm^^K 

izmmtx^j:i,^my'v yhw^mz}5\,^x . msimi 

)uc7yj'-^j:< thyy ¥mmizm.'(tmti^m^^tix\>^^^ 

[ 0 0 1 n ±ie*»Bjco^/iTu y MHM^tcfcv^ 
T . mu:x)\^-^^-)V(D\f^mM\>z\mitmt)^m^^fix 

\<^h^tim.±L<. tfz. mi5^#:|lIK<7)±MS>|,v> 

^^^{imt-mjzm^{zi: ^m^^ixtmamx-h^^L 

[00 12] 

[00 1 33 ^C7)J: a^Srfll^i: L^c*liBBO^Jir U ^ 

hWMimi,zxixis. mmizmftzmf^^s^tycmmmt 

<^^itmLm-t?>Zki^X'ti>. -ftfOSm, 

[ 0 0 1 4 J *||Hj(:j3v^-c , ##:|llS&fOffllBtCJg^$ 
mz . MIBffl-fbJm , ffl- :::: v U 4. ^ I, im 

[0015] mu^mcmmii. m. --v driv. v y 

cOfiJ-^T-, -?-il^fL90— 96wt%. 1 — 5wt%. 0.5—2 

<>it%X'h^zttimi U\ :iti^(r,m^»l^cot i= 
[0016] mffSffl-- y ^/P- U ^-^^Jft; J: Sffi-fL 

mmisb'y^i,zj:'om^^ti^. "tcoif^mmb^^ttx 

(i. m^:^y. -'y'r)V-i:^y^ <!FM^)ym^^y(7>m 

Wfi. ^fl^'fl 2.2X10-2—4.1 XlO-2 mol/l . 2.2 
xiO-3^4.1 xlO-3 m\/\ , 0.20~0.25 m\/ \ X'h 



x.XhX\<\ 

[00 17] i/::, ®?{L3!aatcJ;.g>ffl-ftlii^^*ini8§0 

^yj^. THm^ti-hu^^. oymi-hvyj^t^i^^^^m 

m^z^^mitmimnf^m^commizmm-^m^. ^cr> 
^.■{mjmmt. ±Mimi\L9m\.z3\%m^ . ★K-ft^h 

y ^i^tymit^^^mi- h u ^j^(7^mmizmm.-fh^m 

NaOH (lOg/1 ) . NaClOa (40g/ 1 ) ±>j;t/"Na3P0 
4 (6g/l ) *><o^l.?§$rfflt\ M7C?§i:LT{i. NaO 
H (lOg/l ) Joit/NaBH, ( 6 g/ 1 ) ;6»4>^r 

[0018]$ (^f.Z^ #ga^7 -292483-f-i;ffgt=IB«i$ 
ilTV^-& J: ^ 5 y^/-)V^ 2 -ptf-Zl-^f 5 rJ^V- 

mtpbcmmm^ {•£m<,zm\:.xy vm^:^y. ^m^^t 

y. mm-^ ^y^t'c7)y\ayy>f :i-yi^^txi,x 
v^) i)-^^j:^m^mim^K mi^m^<7)mmi,zmi\:Mi 

[0019] *l6Hjtctjv>T{4, :^Jl'—:!i'^—;U(7)mMm 

i,z t m^tm^m^ ^tix^j:^zttimtL\^K 
/u<r)yy v±mi,zm^tmtiw^^ttx^^6 1 . ^(7)mi>^ 

[0020] *%Hj{;fcv^T«4. ±^L/ii; o^Srffl-fLa 
[ 0 0 2 1 ] ^ ^ T\ >f :^y'\m\Plifimi 0 < ^ 

^ym'xhi>±m{i. ^^y. tiv^-^k^ sis. 
i om^^^m^m^T^ . m.-fm^zmmx-^^tzi^mfix' 

i, Cu -Sn^7)a^iEtc J: 0 , 0. 1- 2 >u mSS<?5SnJl3&i 
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[ 0 0 2 2 3 ^±3, *^BJti)V^T , mfieffl-fLilii. 

[0023] *i%Hjtcfct^r . msi^miz^t^m^h 

ms.mm'pizmsiiiim^'ti'b. 3t»«c7)x/p-:^- 

f\^mzymLtzmmytmm<7)mmm^zmm^mim^ 

(7)»mzmmLfzmmmmi)^mz^. ^coa. MMm<r) 
mm%m\^zitni. mLmmt:^m^^htz»y<r>mm 
■m.m(r>mt ^^±Mt<zm.mzmmi^Psmt<^mx'^ 

[0024] ±immmmm{i. mm^-^^t lt . 
^i^mm. s mm. t-xvi^-f 5 k h vn^y 

[ 0 0 2 5 ] 4/0 . b-X7 X y-;UMX;Jf^f 

V^/c^flW^Wi. ft&jS*^'ffiV^OT\ te)§^JT'S>oTt 

[0 0 2 6] h"X7xy-;l^MJ^jK^i^ffifli$rfflV^I>± 
0.3X102 — 1.0X102 Pa - stOKH(CifflS-f-|>>r t*^' 

i^t^fife^ji, ^mm.^ (Bffi^tejgff) ^fflc^riHiKgc 

6rpm T-i3€t/'ot<7)t-J)-l>. 

[0027] J:c7)i 3 ^b'X 7 X y-/Pax.-Kdr v-Sflt 
tLTti. h'X7xy-;^ASX;ifdf^^ffi]i§. t'X7x 

s^om^ii *^ ^> h'x 7 X y F dp i^mmt^wMX' 

hh, t'X7xy-7PFSX.-Kd{-i^M|g{i, 7xX;U^ 

[0028] i.imwmw,t. x.-ifdf. i^^BicT^ig'fbit'j 



mzi.'iXwmmMm(r>^m^mmM \^fz 0 . mm. 

F r -y T^mWMMcomkl,z}i V *f iJT-^) . S 

[0029] ifz. SifY-fum^mizj: -oxm^m 
{±. -^mLtzmm^mM<7)W^\,zX'^xi&T-r^zhii 

[0030]C£7)J;a>5r-<5 ^V-yWg'ft^J t LTti, 

< , ^Jxtf. 1 -^y=J)V- 2 i :^''v'-;u 

(p°D=&: 1B2MZ) , 1 ->-ryx^;P- 2-x^;P 
-4-^^;M 5;S'V-;l' (fn^ : 2E4MZ-C 
N) . 4-^^;P-2-x-^;M 5:5^V-;P : 2 
E4MZ) A^W^fL-l,. dOaSfi. MSM^flg^ffl 

C 0 0 3 1 ] .rcT)^ $ ^^r-zng-fl^ti. ^Ig^^SU* 

co^-^m.x\ \'-'\<Mm.%x'h^zbtimt-L\-^. zco 

"^^^ti-t^x'h^. iMm^^-fLmmi. %m\^tzmz^ 
da-fkijaa-c-ti. :^^:y-7-<^60~80%SrSieS'fi:$-«i: 

mt^t. ^^\.zmm^hco\.z+^^j:mmmmifi%^ix 

[0032] ismm^m^M. iMx^tzmi^mta^ 

z t t^T^ h iy^hX'h 1. . fiP*> . t-.x 7 X y —jvmx.-^ 

^iymmi:m^mitLxn^fth:i^^^i^mmit. -^m 

o^. miamft Lxmm.=F^^tsmm^mm\,zxix 
{f. mmm^Mmmi^zwSiLftw^^rwstthz 

bt^X't^. 

[0033] dc7)J;^;5r4!E^?4^i:LT{±. i^U;i/^T 
*l«f4^<50¥feJ?4l^@(i. 0. 1—5.0 JJ. mXh ^Ztt^ 

tim<t{:^-t%'xw9,m^ifmmt^j:'o . m-t^^tm 
mt. fx^xy-yp^xTK^^-ffiflitMLT 1.0-2. 
<mi^mim%^mp^x'hin\i. mm7mm<7)mm.i2i 

±l'C<7)ia^l3i3\,^T 0.3X102 —1.0X102 Pa - sS 
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[0 0 3 A] mz. :^%m^zi:}^i3^i>^mr'jyhmm. 
tmwm^^mzmmL. ^mi^mmtimmmmm^z 

)VYT'yy'^my°')yhWMmt. (D w&cry^m^zm 

-^^-)Vimm-hiL^. (2) mmmTmm-iimm- 
^m^'m^'^f^A r^-;uc7)«B^ hh^^i^mmmz^ 

-*-;Uc7)rtMBtcffl'fl:®Sr?g^-r^Ig. (3) mum. 

m\.zmmzm^\s\^w^<^mmz±]:.hmw>. tt^- 
}v<Dmmh I. V ^i>mm^i.zm.mz^iv-Ti-^-}vs>^\,zm^ 
immtrmmLx^m-r^bJin. (4) mrieo) t-^^l 

^tffiliJE^^J&jg'fCS-tf^Ig. (5) H?fa(4) TML 

)vcr)yyv±M\,zMim^mm'^jLn. (?) 
«e^?^^-tsx^. (8) mwmmm<7mm\,zmw.^ 

[ 0 0 3 5 ] IS(I) (4, a^oaBtc^^sHSS^^N'-f 
T^^-yPSrJg^t. hhuim.W^^z:xiv-7t~^-)Vim 

;K4, K n-xmnLtzii^zimmib'i ^m^m-t^ t 

[0036] xm(2) It. mmmmx-m^irmm't^m 

-ji'cr,f^mmizmitmi:m^'r^TMX'S)h. z<Dj:m 

[ 0 0 3 7 ] xg(3) (4. mm.mmi>zmiftzmiii^m^!Si 

mzm^rfz^ji^-^^-fumzmmycmm^m^Lxytm 
-thxnxhi. zcoxmx'ii. ::iTmmmsizmffz 

im^mi>zmffzmi^mmm<7)m^thh^^iiyu r^^- 

[0038] XS(4) {4. XS(3) T'3t«E L^ffilii^« 



I<J^S-fl:$-li:-i>XST-J)S. C:OX^T14. ^lii^^^J 
$ -e/c^^ ) L . ^:klzmit L fc^^T-(4 ^: V ^ ^ i: 

[ 0 0 3 9 ] xs(5) {4. TMU) xmitLfzmm^m 

^^-)ucDy y^^^^mtii^-^. mmc7)mm^w-miz^ 

humxh h , -^mmmifimw-m^'^y y Y^^i.znm 
i.x\^htmmT-!^cr>mm\,z^j:^i^^hxhi> . :l<^jm 

■!)r^-)v<r>nmm\izcr>p*-m^^ixrzi^\,z^j:h. ^xn. m 
mi^mM. j^ymm. ^}Vh^y-f-^j:i£<r>-)imti^n^ 

[0040] Xg(6) {4, ^^tCliEt-C, TM(5) Xm 

m^m^-tiiMxhh. >icoxgT«4. ±Mm.\m 
{4. xg(2) t mm^z LTisfts . 
[004 1 ] ig(7) (4, m^mmmmt:mm-hxM 

tt^oBsittffliiv h y -y 9x^\>zm.h h V ^(4S!'frat;-5r 

«^Joa{4, «^Btc#^E^I.®M4^^K*)^v^«4K 

\,zmwL^ix^mm^t (r)mmm:'&mx'^hti^hxh 

t.tz. mwrnnrnxi. mm^^m(rmMxzx->x 
^mz'^ftfzw&.<^^m^zmwL^fthfzih. ^com^^ 

*-;><^*g3P. i5-S>V^{4?^^S^S:^S-y:-I..Ii: 
*s=5rv^. § ^i:. ±iBJlfa^*Jil{4, Slli5E«^PJi: L 

Lf^®fli^«^r h coJisiHjgi^iseih-ri. ^ t ^ . 
[0042] x^(8) {4. m!^WMm<7)mmizyu r 

^^-jui^tsmi^\Bim^m^-thJMX'hh . m-h. m 
mimmmc^mm^m'^m^tmx-mimmLx . mm. 

Sr##L. iJri^T. iib-r>^U>'Xh^mm.Lfzm. V'J 
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C 0 0 4 3 ] ^ti , T7=' -r X -f ymzX *)m^ LfOb-o 
[00443 

USS^J 2 ti 7 ;UTf-' ^ 7^ >f r&tc J: I. ^JlT 'J >' h 

[0 0 4 5] (HMfiFUl) (-bSTx'fx^yffi) 
(1) 11$ lnuB<7);<r7;^x,1<':^fi^Sflt*Jt{iBT (b';^V 

V - vtttcx -y f - i^'-r -g. C i: i 0 , 1 
[0046] (2) — :^r. t';:?. 7 x y-/PFSx;K^r 

y-?- (mti-3.)i'm. ^^mbio . m^a^ ■. yl983U) 

«:2E4MZ-CN) GMM.^. mmW\ i^yyTaM. Sa°n 
=S:^Uy-;l^S4) 1.5 fiigPSrS-^L. CI 

(Om^^izML. ^mizi^ yy/J-yTUy^m^rzi-'r 

^yyvtz^i^m^ i.6;um<7)Si02 ^^m^ (tkv 

x-y^». CRS 1101-CE. ^CT', ${i 
^*3*^l)F*^Jla!>'^°:?-^<7);p;^^ (15/zm) mTt-T-l)) 
170«iSP5-ii^L, 3if^x:3-MZXmmth:it\.Zi. 
0 . -e«OiI-^^7)fiS;KS:23± 1 "'CT-45, 000—49. OOOcps 
CPSLT, am^H^ff-fbOfctfjOtSlii^^^lOtrff 

m^mmi:m\'^hb. 'i^mzi5\^xmmm^:m^Lx 
ii\!^.-mk^^i>m\,z. m^%mm<omi)-t:.mAt>m% 
LT. mmmm<r)mbmmib<r>mx'mmim^'th 

[004 7] (3) ffted) x'nmm^-^-9 -y A^^^\^ 

^w^lSr^t^U, IS^t/if*. NaOH (lOg/l ) . 
NaClOz (40g/l ) , Na3P04 ( 6 g/ 1 ) $:B?-fl:?& (M 

M-^) , 4?"^NaOH (1 0 g/ 1 ) . NaBH4 ( 6 g/ 1 ) 

2rji7c?§fc tTfflv\ F«=iJi^f2|slHlS§4fcctlX^;l/-^x- 
;U9c7)^«ffilcffl{UlllS:^(t7"v: (02#M) . 
[0 048] (4) mfe{2) Tff^c^liJE^JlOSr, 112 

)V9n iz^m L . 120 °c , 20'i^w\x'{&mit L . iWf<^m 



V^{iX;P-T^-yl^9[^tC5E:«t. 120 -C. 20^PBlT'<Sg 
-fbL/:: (113#BS) . 

[ o 0 4 9 ] (5) Bafe(4) (Dum^mttzm s iz^ik-rm 
Wi<r>f^m^. #600 (Ty^juhmmm (H^^a-fi:^) 5: 

mm'^xji—Tt^-ju 9<Dyy vmmizmmytmmio^m 
h^\>-^xoi,zmmL. <xv^T\ mB^fi-hvy^-wm 

l>zX&mt:J!SLiOB<tziibcr>^<ymm^n-oti> ZcoXo 

^j:-m<7)mm^mm<^iWj(omi,z'o\,-xx i,mmi,zrf-ofz 

(04#HS) . iXV^T' lOOrt- l^S. 120 'CX'S^ 
ra. 150'CflB#(§, 180'CT-7^|goJnf^j?!M$r^f-:> 
rffiflgJE^SIlO^^^S-fLLf^. 

[00 50] ClOi^tcLT. ;^/U-;^-;l-9^tC5t« 
$ix/cfflfl§^«SiJlOO«Jia5Jo J; VrtJi»^4sIl]8&4 ±ffi 

<offl-f[:aii^i^LT««mffi^¥S'fi:L, mm^m\ 

10 1 rta^*is[Elfig 4 OisIB *<ffi-ftJll 1 2: t T ^Htc 
L . ^ 9 c^l^lM® i: ffiIi5£«^Jl0i: 

*^■»'^biill^:frLT^ll^^^L^^iEIS»«^^t^c. MP 
±15X^(5) KiO. ffillt5E«^PJlOi7)^Hi:rtJia? 

^N-:?->'4co^ffl*i|5]-T®h5:l>. ^<IT\ ^mLfz 

[00 5 1 ] (6) Mie(5) am^x-wi^x^fznmmmm 

WhAiiXXf7.iV—^s—)V9(ryvyYiM^zm-'^ 2. Sum 

<7)Cu-m-p^^t-i^^j:hm^tm mam) ns-jg^ 

L, $'^lC-fOffl-ftlllt7)a®tCiP$ O.SMmCOSnm^ 

^(T^fm^'iSit^tLfzm. mms g/ 1 . 

g^-.y^;l. 0.6g/l , i^xv^lSg/l . <5:sy>'^ 
i-hV^M,29sXl . Jj^-^riBlg/K -^Hvgtt^J 0.1 
g/1. pH=9*>4>^f-S.i!im»a6-:)t'^tc:T*^->§S: 
l«t. fl?#^*[5lS§4i3j;t/xyl^-7f.-;U9 (rtMSr-i- 

c^^a®CcCu-Ni - P-^^coffi-fbH (CflOil) llSr 
?g^L.;^>:. OV^T. ^fs'^ry-yfbxXO.lmol/ 1 , 
fgl.Omol/l . iagSOX:. pH = 1.2 <7)^fCu-Sni: 
mSfD^^TV\ ffi'(b«ll(7)^®t;»$ 0.3jLtm<7)Snetr 

[0052] (7) tfz~l3X\ DMDG ( i^'Ji^-Uy^' 

y-y:^mj^rti^i^mm (B^<mm. ^^»25oo) 025 
(PES) i2Mtgp. ^ 5 yy-ji-mmi ( rani-fi:^ 

mSh^ : 2E4MZ-CN) 2M4SI5. ^3^14^7 V-f 

h^:^-7°V}y9hy^^hUX {r9u^iy:Li-)V) A 

325 ) 4m»ge. imtm):.\.x<D^yy'y :!.yy m 

m-fb^) 2MJISP. 3KiiiS^Ji: LT05t7-^^h^ 
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(Wm-fb^) 0.2 MSP. §/i.(CifL^,cO?g^!}?5tcM 

NMP (y/P-r/L-^f-zl^h-u U K:/) 30a4gP?:g?jD L 
4. L . ^s^i'^XJ N -m#aT«S 7 Pa • s t= 

[00 53] (8) iuie(6) cr,mm^mtfzmMcr>Mm 

(H6#HS) . 

[ 0 0 5 4 ] =5:fc. ^OXST'ti. ffiS§^«^Jc7)S_hlc 

I. . fip*> , h mmmmc^ 2 /i>^: i> « 
30M»%. '<.>'V7xy>5a»%. s 

h ^ - h y 0. 5M%t5 J: l^>f S ^TY-ivmim ^ 4 



hco) ^m.-^Ltzm. y^Pv/P^f-yPh-ci; K>- (NM 
P) 2-^llL=5rj{>«4>*^-r-f ^>'^-IS^#^Ti^m.2 Pa 

[ 0 0 5 5 ] (9) H>rfE(8) X'mmmm2im^Ltzmm 

7-f;UA$-^$-ti:, @©ff;d<M*Tt J: 0 SOOmJ/cm^ 

Tm^tfz. :iiii:DMDGmm.x'xy'\y-mm-t^z 
tizxn. mmmm2(,z mum4>co^<^ r^^-ji-t^ 

J: OSOOOiJ/cmZ T^3tL. 100 -CT'l -^com 1 

WM 180g /I 

80g/ 1 

Iml/ 1 

I^S 30^ 
[0060] (14)46-0 # IxvX h 3 5 %KOH TMIt^ 

»I^*L. *l«fi?lia6o#Ml2tmfi?fflla6^#)ll3*>/^ 
^i.W§18jumO^'h®*f*:IIl§& (>'nM T^-yUSr^t^ ) 
SS-J^^L^C (012#Bg) . $<i>tc, -eo^S-800 g 



^'rfmi.zm^^^tz. 

[00 56] (io)huIB(9) <r>m^^yg\^fzmm.^ . 9u 

f4^^?§»l^-r -2. ^ <h J: 0 , SfMi«Me 2 c7)*H 
LT*^<^7Kav^L/:: (HI 8 #81) . fflffi^ti^J&a 

[0057] (ll)Buie(10)£7)3?aaSrMLfca;K^, JilT 

§3/zmOlS€ftl^46-:>#Ml2$-mUv: (ia9# 
M) . 

EDTA 

WMm 

HCHO 
NaOH 
a , a ' 
PEG 

70 •Cc7)?B[aKT'30tJJ- 

[0058] (12) BUie (11) L/^^*l«Slffll46 o # 
12±(C7fTig<7).'S7^'t4 K 5 -< 7 ^ /Ui. SrSJI 0 #(t , 9 
^matt, 100mJ/cm2 T'STfe. 0.8%^®?-M- U 
2>.X:mmm L . ii$ 15/z miO*b # ^ i/X h 3 S-Mtt 
(E10#8S) , 

[0059] (13)ov^f \ hl^^^^ggtJJ-tlilTcT) 



150g/ 1 
20g/l 
30ml/ 1 
40g/'l 
SOmg/ 1 

O.lg/1 



/I c7)^'oAK4.tc2ii-raai«tTfi-fkffl±tSStT 

[006 1 ] (15)Haie(14)T^hJi^i*:llIK5 Srmt^ 

X^S-, J5i[Mffi8g/l . BiES?-.y^;P 0.6g/l , ^ 

xi^Ki5g/K <^:ffi'Jyi?-^^y'>A29g/l . ^^'^ 
ssig/i . mm^>&m o.ig/i*»ii>^spH=9o 
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Jill^rEPMA (M^xm-ii-Vmm.) T-^VrttitZ 

Cu ; 98 inol%, Ni ; l.Sinol 1 P ; 0.5iiiol 1 % 
<nmi,)iCCh-^fz. ^^iZ. ;J^»>7-y-ft;XX0.1mol/ 
1 , ^;tS*1.0mol/l . i&S50°C, pH=1.2 cO^fr 

0.3/zmOSn;iSr|S(tfc (SnStCOliTtiH:^ 
V^) . ^irfc\ luiEffl-fUlllti, NaOH (lOg/1 ) , NaCl 
O2 (40g/'l ) tJctl/^asPO, (6g/l ) J&^'ij^i.BE'fb 
(H-fbjS) . NaOH (lOg/ 1 ) fcil/'NaBH* ( 6 g/ 

C0062J (i6)mne a)-^{i5)cr,xm^m^mtzk 
[0 0 6 3] (i7)-:ft-. DMDGi,zmm^-tfzeomm.% 

V— (-5i-^44000) 46.67 g, p< f-;PXf-;U^r h 

$ ■frf>:80m»%^7) \zX 7 X y A Sxd^dr i^^Bg 
(?fiMbi^x;l'«, Xlf3-M001) 15.0g, -^5^V- 
/Hi-ft^J (EH-fC^M. mffu^ : 2E4MZ-CN) 1.6 g, S 

^p°p=S:R604 ) 3g, H t<^ffiTi7 U/U^ yv 
- (i^SS^t-fb^. ^p°p:S: DPE6A ) 1.5g. ^ffciSM 

(-fyyrnaK, ^p^^s : s-65) o.7ig^?i-^ 

7xy> (Hm-fb^) 5:2 g, 3fetSS^JfcLT<7)5t 

T' 2. OPa • s tpS Lfz VfUy- V =JX hffi^iRj^ff 
fz. ^ri3. BMfiS^fi" (m^ttts. DVL-B 

m.) X' 60rpinC0J^-^{4n-^-No.4. 6rpm CO^iia 

No.3tCj;-D;^Co 
[0 0 64] (18) (l)'-(16)c7)lg^|J;t^ci2I^S;^(7) 

70°CT'20^^, 70'CT'30^^O§gi^«ia2r 

'ft-otz'ik. iooomj/cm2 co^^rnxM^L. mmm^ 

mLtz, ^LX^^iiZ. sect' 1 B#^. lOO'CT 1 Sf 

ra, i2or-c-mra. i5o°c-f3B$s<7)^fr-cupMMa 

>'N*-y Hg|5^*<^PL^^ (Mn@ 200;um) V/l-tJ^- 
\^=jxvm (Ji;^20/im) 14S:J^E!tLfc. 
[00 65] (19)<^tC. V}Vy-V~JX h«14S-mL 

AlOg/1, :?'x>'S-^hU'>A10g/l*-'o55rSpH 

gPlcW$5A£mC0--y^r;l^ii6-5#Sl5^}^^t/i. 

IC, -ecT)^^^. i^T>-fb^;<7'J'>A2 g/K ^-ftr 



s y >'K-t- h y Alo g / 1 ^ te»gf # ?g 

(C93rt^^f^T-23#^?IiI LT . - -y -trJVi^ o # ill5± 
tC/PSO. 03x4 mC0^ii6 o # Jil6^ Jgfig L>t , 
[0 0 66] (20)-?-LT, y;U^^-U'i-'Ah®14«7)gSn 

\A(r)mnmz. {iA,fz^-xvim»\Lx 2(xfcx'')y 

BS) „ 

[0067] (|liSfi?iJ2) (^yUTx^x-f 
(1) mmi(r>{\) ~(6) I^Jl#f*c 

ffi, x;l'-p^-;W9c7)rtMBfcffl-fb®ll^lS{t^c»«Sr 

nfz {mi~~m5mm) . 

[00 68] (2) ttz—1jX\ DMDG (^-'xf-^Vrr 
y rj-;P>'';<^;Ux-7^;P) tJ^MLfc^ l^y-zuy ^ 
7-y^Mx*f^i-«||g (B^-fL^K, ^^^»2500) C025 
%r9 y /Wl:!t^)Sr35fiigP. ;Ky x-7^;Ux;P:7 ^j- y 

(PES) i2fi»ia5, ^ 5 yY-)vm.im ( Eii-ft^ 

ffip°p=S: 2E4MZ-CN) 2a4gP. !g*ft*y-7-T' 
^>^X?ro7^7 h>'^^h yx (T^o^v-xf-;P) A 
ViyT^V-V (mffi-^^, Sp°piS : ru-'y^xm 
325 ) 4«4gi5. 3eH4^t LT<7)0'V'7xy >' im 
mt^) 2M»m, ^mmMbLXc^i\zy-drVy 

mmt^m.) o.2mmM. ^^i<z^ixh(r)m.-^m\.zn 

LTX.-Jfdr^-aMS^ Of-fLgtK. mp°p* : d^yv- 
;l^) c^^i^feg 3.0//mc7)tOS:10.3SJI^, 
0.5//mc7)tO^3.09Ml:gl5$-ig-^t/::f^, 
NMP (y;P^;Pp<f-/Ut''oy H^) 30M»gBS:^JDL 
5r*%ii-^L, ;^tT^;^VN-Jg«^«Tl*a7Pa- Sid 

{±M) "kntz. 

[0069] (3) t.tz. DMDG ( i^'Xf-l^^^y 3- 

Sx^^S^ffiBi (B^-ffcJgJS, :»-^a2500) cr>25%Tl^ 
'JfU^m^SSma.^. :i^^j3i—^!VXfVyiry (PE 

s) i2fi»gp, A ^ifY-)vmim mmimm. 

^ : 2E4MZ-CN) 2 MiSP, ®3fett^:y-7-Tibl.;&r 

n^^hv^^hyx (r^^D^v-x^/i^) -fyi^T^ 

l^-h (ma-^^S, ^B°p^ : TO- •y^XM325 ) 4 

ma.u. ytmihmttxcooYyj^yy mM^t^ 
m 2 MM.^. ^mmt tr^osb^-^hy (wm 

-fL^) 0.2 M-gP, §<^tCX;K^i/ffiliM4^^c7)^^^ 
g 0.5^tmc^t(50Sr9.28a*gP. v^>'^^Ky ^^^J 
0.5 mM^im.-^Lfz'<k. S<btCNMP2r^jDL^*-''b 

;s^L. *^T>fxyN--mff«-e«iS i.5Pa- sizmm 

L. g!V^-C33|s:n-;PTM«i[LT»ii>iX-l.®3\SSe^^ 

?§^J (TS) . 

[0 070] (4) — DMDGI,zmm^^tfz:^UY— 
^7 -y i?Mx.-K^i^®Ji ( B^-fb^. ffiffi^ : EO 
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CN-103S) OX;^■■df i/»25%^ri^ 'JMtLfzm^^n 

(mmit&m. m&^ : 2pmhz-pw) . m^^'ty-?- 
X. ^^^"f^ y^j-^-mwmx'f&mooocps tci^ l . m 

y-;P=100 /10/5/0.5 /5 
[ 0 0 7 1 ] (5) B5iB(3) T#<?>iX/cT®0®^tt^^ 

Tmcom^iime^Lx^^h) . 

[0 0 7 2] (6) Mie(5) T«3^J«2S:?^figL/^^ 

y ^lUM.trmm^^. ^Sltff^ffimnJ: 0 500mJ/ciD2 
xm^Lfz. Ztit:DMDGmMX'Xy'U-mWk-ti>^i 

tizxo. immm2iz mum^<7)^u r-ir^-fub^ 

i DBOOOmJ/cm^ T'IS3idL. 100 -CT'lB^ra, ^com 1 
SCCT 5BtraoJnSi3aM5:-r-S ■ItlZ^O. 7 * h 

-;l^^fflraP6) $:^-r'S.J*$50/zmc7)t$«j|iJJ12 

[0 0 73] (7) BaiB(6) (TimmimLfzm^i . yu 
%i^^mmmi:-t ^ ^ ^ i o . 2 comm 

Ltzumi^<7)mm\iz^ j-^v'J^j^mk (rh^r-yyu) 

$:ft#-r S c: t i 0 . «ir^fl^ 2 oa® j3 it^yN'^f r 
^^-;Pffl^P 6 0|*lMStcJl!l!«l1^Sr#{t^v: . 

[0 0 74] (8) |rife(7) co^m'kmx.fzWR±.{,z. ± 

ie(4) X'^t^ixtzmM.i^'Jy^y-^u-jva—y-^m^^ 

XmmL. 60'CT30tJi-^c?)$git$-tTVK JS;?30Atm<?Dlx 

>f;UA$r^«§-ti:. ^«ffi*^«-tJ: OlOOOmJ/ 
cmz T^^et. DmDGX'xy\^-m^9m-th:iiL\,z 
X D , *«±tc^#:iHis&^ ^y - y^(r>m'rtz^ ^^m\^ 

'Jxht:m^L, ^i>iz. @SE*^*TtCT6000inJ/cm 
2 TStKL. lOO'CT'lBtra, ^<7)m. 150'CT'3B#ra 



m^ttz (ii23#Hi) . 

[007 5] (9) ±ie*A^i^"X h 3 ^Jgfig L^cS^ 
2r . 100 g / 1 C0?SB?7lQ§?gic?S«35aa L-C)i«t^ $:vS 

■a^i^zw-^m.i fjLm<nm-=-'y^>v-^)y)^'^^mm'^ 

ifeJB*6- CnSOi -SEtO : 6.0 mM (1.5 g/ 1) 

- HiS04 -GftiO : 95.1 mM (25g/ 1 ) 

®Yt^" NasCBsOr : 0.23M (60g/l) 

fiT^n— NaPHiO, -KO : 0.19M (20g/ 1) 

pHilgg^fa— NaOH : 0.75M (pH=9.5 ) 

: 0.2 mM (80ppm ) 

SffiSe^ : 0.05g/I 

«TmaaEtt. 1.7 ^m/i^w 

[0076] (10) mis (9) £7)XST-<5i:i6-5 #J!iaL 

. Buiei^o § m^(o^\% i}ifx^m\,z\^m\^x 

#:^\-^'-yfcJ;l/VN'^r:fx-;P (BVH ) trm^Lfz (H 
24#BS) . i6-:>#?Sc7)iajK{i:50~70''C^ 
a6-5#?f«i^ra{i90~360 ta-t L^, 

^JRJSa- - CUSO4 • 5H2O : 8.6 mM 
f§M--TEA : 0.15M 

MTt^IJ-HCHO : 0.02M 

^co^- ■ -^^J ( b'b" 0 y i u'^ry'^^ v^Jx 

[007 7] (ID^i^i^icLTTx-fx^ T'aicJ:-?. 

^#:s?rjg^L^c». #600 <DKji'hmmm^m\>^fz^ 

fz, ^\^m^. ^;UMfvy-tcJ:^«$r]R'9i^<^ca6 

ic^N'^gfss-fi^-^^c {^^ymm<r>?f.X'{>x^^) . 
X , m:fT(7)miz'^\'^x t mmizmm lx . mwmmifi^ 
m^j:rvyh ^mwL im^tfz. 

[0 0 78] (12)-?- LT. KKfi?8g/l . mM--yy 
;U0.6g/l. :!'J^ymi5syi . <$(MVymi'hO^ 

A29g/U ^^^miS^l . •^tBvSttlPJ O.lg/1*^ 

^^j:i>pH=9cr,is^mmb':>^mizimL. m^s/iim 
<7)m---y yju- V y^^ti^i^^^mmntrm^Lfz 
m mismm) . m^(^JM^t^'omt^t{.zxy) . r 
<^ ^ym,zxhm<im^mxz%yo~m^^\^. ^cr> 

^^my-uyhwm^m&Ltz, {\i)^t^\.z.mwm\ 



(10) 
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0(17) ~(20) t X'imm tT V)\^:f-'U=JX h t \iA.tz 

[0079} (Jt^j 1 ) mimi^w^^coimax 

[0080] >lcOJ:ptLTf#'^>ix;^c^ar'J>'hiEII 
^{cot^T. -55"C~125 •COb-h-»f^^;W^il$:20 
00[Hl^tfit7t» 'ec7)|Sm. |ISSCTl*3j;tX20^JirU 

[008 1] 

[01 ] :^^mc^-mmMmi,zmi>^my'oyhmmm. 
[112 ] :^mm<^~mtm.mizm^§^mrvyhRmu 
[03 ] ^^m(7)'-mmmmizi^^^myvyhm.mm 

me ] ^%m<^-mm.m^zim^mr'j y v^mM 
[H7 ] *^Bj(7)-iijfc^«ic^s#ar 'J y vmMW. 

[09 ] ^%m<^-mmm\.zmh§.mr')yYmmm. 
co^mmjM^^^-tmx'h i. , 
[nio] ^wn<r>--mmm\.zi^i>^m'T^}yYwm. 
o#i?jti^&^t- 0T-j)i. . 
[011] ifwm-mimmzmh^'mr'jyhwm. 

[1112] 3|s:^BjO-||M^«tf^|,#«rt;>'ME^«[ 

<7)#»itXg$:^-r0-CS, h . 

[013] 2|j|%Bjo-»^.«tc«^^«r'j >'hiSMS 



[014] ^wn^-mimmi,zmh^my') yvwmm. 
co^wmjMi^^-rmx'hh . 
[015] :^mm(o-mmBmizi^i§'my'v y 
co^mmjimiT^-tmx'hh . 
[ 016 ] :^^m(7)-mmmmiz^ h t^mr u y vwm. 

[017] if%^^^-mmm\.z\%h^m-T')yYwm, 

[018] ^^m<^-immM.^z^i>'^mr')yvwm. 
(^^^jM^^-trnx-hh . 
[1119] ■^wmri-%'mmz^^^m-r')yv^m. 

<r>^'^jM.^^-tmx'hh . 
[^1] *^HBi7)^«ry>'MS^«tcfc{ti.S'fUio 

-Ott^,^S^-rogC^J£;»;»r®0T-i, h . 

[022] *^B^c7)^jiry>Me^«tct3{t^ffi-fbJiiO 

[023] 2|c^BBofi!lc0^6i»:^tC«^^JirUybiEII 

«<7)#Mjtim^^-r0T-ft h . 

[024] 3|s:^BJiOfi!lO|IM®«l:fS^^Sr'JyMii^ 
«c7)#MitlS^*-r0-C- ^> h . 
[1125] ^^BjofBicolSMsffi^tc^^^Jir l» y bSi^ 

fi^c7)^s^xg^s^-r0r-^) ^ , 
[ 026 ] *^Bjcoft!!o«««tc i^^^myvyhWM 
uco^mMJMtr^^mx-h h . 

[^3F#<7)|liHB] 
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